Lemma 1 For every semi-deterministic Biichi automaton A there exists a deferministic

Muller automaton A" with £(A) = L(A').
Proof:

Let A= (NWD I T F), d=|D|, and let D be ordered by <. We construct the
DMA (8, {s;}, T F):

o §'=2%x{0,....2d} - Du{.}

L .‘:‘:—. = {{P\"ﬁ I}.,(d]._dz.,....,dmu....,u)}._
“’hEI‘F.' d" < dli'_|_]_.| {d] ..... d“} - Dﬁ I}.

o T"={((Ny. i).o,(Nyg, f2)) | Np=pra(T NN, x {a} x N)
D' =pry(T NNy x {o} x D)
qun—die De fi:nwd € DAd =7 ds
gz insort the elements of D' in the empty slots of g, (using <)
fa: delete every recurrance (leaving an empty slot)

e F={F'CS|Fel... 2dst
f(1) # w for all (N', f) € F' and
f(i) € F for some (N', f) € F'}.
L(A)C L(A):
If o € £{A), A has an accepting run r = ny. . jqdydgdi, .
where ng € N for k < j and dy € D for k = j.
Consider the run v = (Np, fo), (N1, fi).... of A" on a.
o g, € N, for all k < 3,
e forall k = j, d, = fi.(i) for some i < 2d,
e these i's are non-increasing. and hence stabilize eventually.

s for this stable 1,

fli) # o for all (N', f) € In(r") and f(z) € F for some (N', f) € In(r").
e In(r') € F.

L(A") C L{A):
Fora € L[A'), A has an accepting run ' = (Ny, fo), (N1, fi). ..

e We pick an i and an accepting set F' € F s.t.
fli) # o for all (N', f) € F' and f(i) € F for some (N', f) € F".

e We pick a j € w such that f,(i) # o for all n > j.
e There is a run v = sps1. .. 8;f410(2) fi+2(2) fi+a(i) ... of A for a.

® 1 is accepting.



